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Example 0.1. Show that 

(a) E {aX + b) = aE(X) + b. 

(b) E(x + y) = E(X) + E(y). 

(c) E(IF) = E(X) E(E) if X and Y are independent. 
Proof, (a) 


E(aX + b ) 


J {ax + b)f{x)dx 

a /,/(,)*, + »/ 
aE{X) + b. 


f{x)dx 


(b) 


E{X + Y) = 


J J{x + y)f{x,y)dxdy 
J J xf(x,y)dxdy + J J yf(x, y)dxdy 
J J xf{x,y)dydx + j y j f{x,y)dxdy 
J x J f(x,y)dydx + J yf{y)dy 


= J xf{x)dx + J yf{y)dy 
= E(x) + E(y). 
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(c) 


E(IF) 


xyf{x,y)dxdy 


xyg(x)h{y)dxdy 
yh(y) J xg(x)dxdy 
yh(y)E(X)dy 


= E(X) J yh(y)dy 
= E(X)E(y). 


□ 
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